A field experiment was conducted at vegetables research field of Horticulture Research Centre, Gazipur in terrace soils under Madhupur Tract (ΑEZ 28) during rabi seasons of 2009-10, 2010-11and 2011-12 to determine the optimum dose of boron and zinc for yield maximization of capsicum. There were sixteen treatment combinations comprising four levels each of B (0, 1, 2 and 3 kg ha -1 ) and Zn (0, 2, 3 and 4 kg ha -1 ) along with blanket dose of N150P65K120S20 kg ha -1 including cow dung 10 t ha -1 were used. The experiment was laid out in RCBD factorial with three replications. Results revealed that maximum mean number of fruits per plant (11.1), the highest fruit length (9.29 cm) and diameter (7.34 cm), maximum individual weight of fruits (122 g) were recorded from the combination treatment of B2.0Zn3.0 and the highest mean yield (31.8 t ha -1 ) was also recorded from the same treatment. The 84.8% yield increase over control (B0Zn0) due to combined application of B2.0Zn3.0 kg ha -1 . The combined application of zinc and boron were observed superior to their single application. Therefore, the combination of B2.0Zn3.0 treatment may be considered as suitable dose for capsicum cultivation in terrace soils of Bangladesh.
Introduction
Sweet capsicum (Capsicum annum cv. California wonder) is one of the most important high valued vegetable crop grown extensively throughout the world especially in the temperate countries (Manchanda and Singh, 1987) . Capsicum belonging to the family Solanaceae is very sensitive to soil nutrients and environmental factors (Bhatt et al., 1999) . The optimum temperature for capsicum ranged from 16 0 to 26 0 C (Bakker, 1989) . Capsicum may be eaten as cooked or raw as well as sliced in salads. The leaves are also consumed as salads, soups or eaten with rice. It is a good source of medicinal preparation for black vomit, tonic for gout and paralysis (Knott and Deanon, 1967) . It contains 1.29 mg protein, 11 mg Ca, 870 I. U. vitamin A, 175 mg ascorbic acid, 0.06 mg thiamine, 0.03 mg riboflavin and 0.55 mg niacin per 100 g edible fruit. The sweet pepper is the second most important after tomato in the world (AVRDC, 1989) .
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But it is a minor vegetable in Bangladesh and production statistics are not available (Hasanuzzaman, 1999) . Small scale cultivation is found in peri-urban areas (Savar, Kashimpur, Bogra, Chittagong) for the supply to some city markets in Bangladesh. It has good demand to some big hotels in the city to feed the foreigners residing in Bangladesh. The crop has achieved high export potentiality. Considering its high nutritive value, export potentiality and low production some attempts has been taken to successful cultivation in Bangladesh. But some constraints which include nutrients deficiency, flower dropping, and poor fruit set, susceptibility to viral diseases etc. are affects the good yield of capsicum. For sustainable crop yields balanced fertilizations with all the nutrients (major and trace) that are deficient in soils need to be taken into account. Zinc and B deficiency is widespread in the country; much observed in wetland rice soils and light textured soils (Jahiruddin et al., 1992; Islam et al., 1997) . Zinc is involved in auxin formation; activation of dehydrogenase enzymes; stabilization of ribosomal fractions (Obata et al., 1999) . Boron is essential for reproductive growth, especially flowering and fruit, and seed set is more sensitive to B deficiency than vegetative growth (Dear and Lipsett, 1987) . Boron influence the absorption of N, P, K and its deficiency changes the equilibrium of optimum of those three macronutrients (Raj, 1985) . Farmers do not have any recommended doses of fertilizers (micronutrients) for boosting fruit yield of capsicum. As a result farmers are not getting desired and expected yield of fruits. Hence, the experiment was undertaken to find out the optimum dose of boron and zinc for maximizing the yield of capsicum in Terrace soils of Bangladesh.
Materials and Method
The field experiment was carried out at the vegetable research field of Horticulture Research Centre, BARI, Gazipur during Rabi season of 2009-10, 2010-11 and 2011-12 to find out the optimum dose of boron and zinc for yield maximization of capsicum. Experimental site-Gazipur (24° 0′ 13″ N latitude and 90° 25′ 0″ E longitude) lies at an elevation of 8.4 m above the sea level. The terrace soil of Gazipur belongs to Chhiata series (Soil taxonomy: Udic Rhodustalf) under the agro ecological zone Madhupur Tract and texture is clay loam. There were 16 treatment combinations comprising four levels each of B (0, 1, 2 and 3 kg ha -1 ) and Zn (0, 2, 3 and 4 kg ha -1 ) along with a blanket dose of N150P65K120S20 kg ha -1 and 10 t ha -1 cow dung was used. The treatments were arranged viz. T1= B0Zn0; T2= B0Zn2; T3= B0Zn3; T4= B0Zn4; T5= B1Zn0; T6= B1Zn2; T7= B1Zn3; T8= B1Zn4; T9= B2Zn0; T10= B2Zn2; T11= B2Zn3; T12= B2Zn4; T13= B3Zn0; T14= B3Zn2; T15= B3Zn3; and T16= B3Zn4. Before setting the experiments, initial soil samples were collected from the experimental field from 0-15 cm depth and the collected samples were analyzed for chemical properties using standard procedures in the laboratory ( thoroughly by a tractor driven siezel and rotavator. The experiment was laid out in RCBD factorial with three replications. The unit plot size was 2 m × 1 m along with spacing of 50 cm x 40 cm. Nitrogen, P, K and S were supplied as urea, TSP, MoP and gypsum fertilizer, respectively. All P, K, S fertilizer including cow dung were applied and mixed up well at the time of final land preparation. Boron and zinc were applied as boric acid and zinc sulphate in the respective treatments plot during final bed preparation. The 25 days old capsicum (var. California wonder) seedlings were transplanted at three consecutive years on 18 December 2009, 19 December 2010 and 18 December 2011. Urea was applied in three equal splits at 30, 45 and 60 days after transplanting. Poly tunnels were used for minimizing the night temperature.
Intercultural practices like weeding, irrigation, spraying pesticides etc. were done in time. Data on plant height, number of fruits per plant, length, diameter and individual fruit weight were recorded from five randomly selected plants. All the necessary data on different parameters were computed for statistical analysis and adjusted with DMRT at 5% level of significance. 
Results and Discussion

Effect of Boron
Different levels of boron played a significant role on yield and yield contributing characters of capsicum (Tables 2 & 3) . Results revealed that all yield contributing characters were showed increasing trend due to application of 2 kg B ha -1 over the other treatments. But over dose of 3 kg B ha -1 or lower dose which depressed the all yield attributes. The mean (mean of three years) number of fruits per plant ranged from 5.94 to 9.80. The maximum number of fruits per plant was recorded from the treatment B level 2.0 kg ha -1 which was statistically significant with others treatment during 2010, 2011 and 2012. The average fruit length and diameter were varied from 5.90 to 8.17 cm and 4.89 to 6.59 cm, respectively. The highest fruit length and diameter were recorded from the treatment 2 kg B ha -1 which was significantly different with the other treatment but statistically identical to the treatment B1 and B3 in all the years. The mean individual fruit weight ranged from 79.5 to 110 g, the highest being noted at B application of 2 kg ha -1 . Application of B above or less than 2 kg ha -1 led to 46 AHMED et al.
reduce yield of capsicum. All yield attributes were shown lowest due to control (B0) treatment (Tables 2 & 3) . Chilli and tomato yield was increased with boron application (Govindan, 1952) . Schon (1990) observed that application of 1.12 kg B ha -1 significantly increased the yield and yield component of plant. 
Effect of Zinc
During single application of different level of Zn were contributed significant role for showed positive performance on yield and yield component of capsicum during 2010 , 2011 and 2012 . The average numbers of fruits per plant were varied from 6.56 to 9.57 due to different levels of Zn application where the maximum number of fruits per plant (9.57) were found in 3 kg Zn ha -1 and the lowest (6.56) was recorded from Zn0. The mean of fruit length and fruit diameter ranged from 6.22 to 8.32 cm and 4.96 to 6.61 cm. The highest average length (8.32 cm) and diameter (6.61 cm), respectively were obtained from 3 kg Zn ha -1 followed by 4 kg Zn ha -1 and 2 kg Zn ha -1 and the lowest was recorded from Zn0. The mean fruit weight varied from 84.7 to 109 g. The highest fruit weight (109 g) was produced by 3 kg Zn ha -1 followed by 4 kg and 2 kg Zn ha The lowest results of all yield contributing characters were observed in Zn0 plot. The highest average yield (29.2 t ha -1 ) was found by the application 3 kg Zn ha -1 followed by 4 kg and 2 kg Zn application ha -1 . Abdo (2001) reported that the increase in yield contributing characters and yield of plant with foliar spray of Zn. The lowest yield (21.4 t ha -1 ) was recorded from Zn control treatment (Tables  4 & 5 ). Results indicated that over dose or lower dose of Zn (Above or lower 3 kg Zn ha -1 ) application might be suppressed the potential yield of capsicum. 
Combined effect of B and Zn
Yield contributing characters and yield of capsicum were affected significantly due to combined application of Zn and B fertilizer during 2010, 2011 and 2012 (Tables 6 & 7) . The highest number of fruits per plant, length and diameter of fruit were recorded from the combined treatment B2Zn3 which were significantly different with the other treatment, but some treatments (T7, T10, T12 and T15) were showed identical and the lowest were recorded from treatment B0Zn0. Average number of fruits per plant, length and diameter of fruit were varied from 4.96 to 11.1, 5.06 to 9.29 cm and 4.10 to 7.34 cm, respectively (Table 6) . Hatwar et al. (2003) reported that application of micronutrients viz., zinc, iron and boron in combination, which resulted in improvement of growth, yield parameters of chilli. From the three years study it seems that the interaction effect showed narrower when either lowest or highest dose of zinc and boron was applied. Similar results were observed by Shil et al. (2013) . T3=B0Zn3.0 4.80cde 7.93g-I 8.63g-i 7.12 6.06b-e 7.10a-e 7.12a-e 6.76
5.51b-e 5.60d-g 5.32d-g 5.48
T4=B0Zn4.0 4.30def 6.95h-j 7.65h-j 6.30 5.85cde 6.24c-e 6.28c-e 6.12 5.25cde
5.08fg 5.80fg 5.38 T5=B1Zn0 3.20ef 7.25h-j 7.95h-j 6.13 5.65de 6.66b-e 6.62b-e 6.31
4.98de 5.16fg 4.85fg 5.00
T6=B1Zn2.0 5.80b-d 9.65d-f 10.4d-f 8.62 6.25a-e 8.14a-e 8.17a-e 7.52
5.83a-d 6.60a-f 6.35a-f 6.26
T7=B1Zn3.0 7.40ab 11.9ab 12.6ab 10.6 7.05abc 9.76ab 9.75ab 8.85
6.16a-d 7.58ab 7.25ab 7.00
T8=B1Zn4.0 6.60abc 10.3b-e 10.9b-e 9.27 6.35a-d 8.58a-e 8.55a-e 7.83
5.98a-d 6.84a-e 6.58a-e 6.47 5.73de 7.52a-e 7.55a-e 6.93 5.15cde 5.84c-g 5.55c-g 5.51
T14=B3Zn2.0 5.80bcd 8.98e-g 9.68e-g 8.15
6.52a-d 7.78a-e 7.75a-e 7. The highest fruit weight (g) was found in the treatment T11 (B2.Zn3) which was significantly higher with others treatment but statistically identical to T7, T10, T12 and T15 treatments. The average fruit weight ranged from 70.5 to 122 g. The mean yield of capsicum was varied from 17.2 to 31.8 t ha -1 due to different treatment combinations. The highest yield was recorded from the treatment combination T11 (B2.Zn3) which showed significantly different among the treatments but statistically identical with T6, T7, T8, T10, T12 and T15 treatments combination during 2010, 2011 and 2012. The lowest yield was obtained from control (B0Zn0) treatment. The fruit yield increased over control ranged from 7.56 to 84.8% where the highest increase (84.8%) was recorded from the treatment combination T11 (B2.Zn3) followed by T7 and T12 treatment. However, combined application of both boron and zinc was found to be more effective than their single application. Hatwar et al. (2003) reported application of micronutrients viz., zinc, iron and boron in combination, which resulted in improvement of yield parameters and yield of chilli. Quddus et al. (2014) observed that combined application of Zn and B significantly affected the yield and yield contributing characters of lentil. Sakal et al. (1986) also reported the similar trend.
Regression analysis showed positive and quadratic response for mean yield and applied B (Fig. 1) . The optimum dose of B was calculated from the quadratic response function and was 2.97 kg ha -1 (Table 8) . For optimum dose, the maximum yield (29.31 t ha -1 ) could be expected in Gazipur area (Table 8) . However, the optimum economic dose of B was 2.15 kg ha -1 . Beyond the optimum dose, 1 kg ha -1 excess B was applied, then a risk of 7.65 t ha -1 reduced yield was noted (Table 8) . A positive and quadratic relationship was also observed between yield and level of Zn (Fig. 2) . The optimum dose of Zn from the quadratic production function was 2.98 kg ha -1 (Table 8) . Using the optimum dose, the maximum yield (28.66 t ha -1 ) could be expected for Gazipur area (Table 8) . However, the optimum economic dose of Zn was 2.48 kg ha -1 . Above this optimum dose, 1 kg ha -1
excess Zn if applied then there was a risk of 11.8 t ha -1 reduced yield (Table 8) . 
Conclusion
From the trial, it could be concluded that combined application of boron and zinc at 2 kg and 3 kg ha -1 , respectively with blanket dose of N150P65K120S20 kg ha -1 and cow dung 10 t ha -1 gives higher yield of capsicum in terrace soil under Madhupur Tract (AEZ 28). The quadratic response function, the optimum-economic dose of boron and zinc were calculated to be 2.15 and 2.48 kg ha -1 , respectively. So, the farmers of Gazipur can use B2.15Zn2.48 kg ha -1 for capsicum cultivation.
